B A C K G R O U N D Description of the condition
Stroke is a major cause of disability around the world (CDCP 2000; Mathers 2001). One impact of stroke is on the ability to drive an automobile. Stroke can prevent driving completely or increase the risk of crashing whilst driving (Sagberg 2006) . Research indicates that cessation of driving is associated with depression (Legh-Smith 1986) and social isolation (Lister 1999) . Driving is believed to make an important contribution to quality of life, and transport plays a critical role in supporting healthy ageing (OECD 2001) . In recent decades there has been an increased survival rate and longevity following stroke, which has resulted in an increase in the number of people with perceptual and cognitive impairments who wish to resume driving (Korner-Bitensky 2006). People with stroke have a range of deficits that may influence their driving ability, including reduced visual fields (Gilhotra 2002), visual scanning, attention, information processing speed, and visuospatial skills (Fisk 2002a; Fisk 2002b; Galski 1997; Lings 1991; Simms 1985; Sundet 1995; Szlyk 1993) . These deficits translate into a reduction in on-road driving abilities, including difficulty with observation, and delayed planning of vehicle manoeuvres (Lundqvist 2000). In the post-acute rehabilitation phase, 30% to 50% of stroke survivors return to driving after stroke (Fisk 1997; Legh-Smith 1986; Sagberg 2006). Factors which positively influence the likelihood of returning to driving include being younger (Legh-Smith 1986), having a lower level of disability (Fisk 1997; Legh-Smith 1986), having fewer attention deficits (Fisk 2002b), and being provided with advice and assessment related to driving (Fisk 1997).
Description of the intervention
Two approaches to rehabilitation for driving following stroke used by clinicians (Mazer 2004) include: retraining the underlying skill deficits through training of perceptual, cognitive, physical or visual skills; and a contextual approach using driving simulators, on-road driving in the form of lessons, and cognitive tasks with a contextspecific driving focus. The retraining of underlying skill deficits takes a number of forms, including the use of paper and pencil tasks; off-the-shelf activities and cognitive games; and devices such as specialised computer programs and other apparatus designed for the retraining of a specific skill set. The approach of the retraining of underlying skill deficits assumes that retrained cognitive and perceptual skills will transfer to functional performance in on-road driving skills. Despite there being a weak relationship between cognitive deficits and actual driving performance (Bouillon 2006), this is a common approach in driving rehabilitation. The contextual approach takes the form of driving lessons, or driving simulators that range from replica cars to driving-specific computerised programs, or cognitive skills with a context-specific driving focus, such as route finding, give-way scenarios, and matching signs with driving situations. The contextual approach of retraining aims to improve the skill set of the drivers themselves.
Why it is important to do this review
To our knowledge, there is no systematic review that has specifically examined the effectiveness of rehabilitation approaches to retrain driving skills following stroke. There is limited information to guide policy and practice on interventions related to driving for people with stroke (Mazer 2004). Other systematic reviews relevant to this review have been performed in relation to cognitive rehabilitation for attention deficits following stroke (Lincoln 2008), occupational therapy for patients with problems in activities of daily living after stroke (Legg 2008), and occupational therapy for cognitive impairment in stroke patients (Hoffmann 2008). These reviews cover relevant areas, such as the effectiveness of the remedial and functional approach in therapy for stroke. They differ from our proposed review in that the interventions themselves are not specifically aimed at improving driving skills. Additionally, the primary outcomes are measures of impairment or functional outcomes that relate to the ability to perform a range of daily tasks, not driving.
O B J E C T I V E S
This review aims to determine whether any intervention, with the specific aim of maximising driving skills or with an outcome of assessed driving skills, improves the driving performance for patients following stroke.
M E T H O D S Criteria for considering studies for this review

Types of studies
We will include randomised controlled trials (RCTs) in the review. We will also include trials that used a quasi-randomised technique (for example, allocated by date of birth), and studies that compare rehabilitation interventions with either no intervention or an alternative intervention. We will consider cross-over trials as RCTs according to the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2008).
Types of participants
All participants will be confirmed to have a stroke, by neurological examination or computerised tomography (CT) scan, or both, and be aged 16 years or over. We will exclude trials if data cannot be provided separately for participants with stroke in the published article, or cannot be obtained from the authors of the trial.
Types of interventions
We will include all rehabilitation interventions. These will include: training with driving lessons; driving simulators; training on devices aimed at improving skills related to driving such as attention, speed of processing, co-ordination; and driving-related cognitive tasks such as route finding.
Types of outcome measures Primary outcomes
The primary outcome measure will be performance in an on-road assessment. Examples of on-road assessment include a standardised assessment, which includes both a closed course and in-traffic section that grades in complexity from low to moderate traffic and progresses to areas with higher traffic (Akinwuntan 2003; Devos 2009). Thirteen items are evaluated on the road-test, which are scored using predefined criteria on a four-point scale. Performance will be rated as categorical.
Secondary outcomes
We will consider assessments of visual attention, reaction time, visual scanning, self-efficacy, executive reasoning ability, and tests of visual perception, functional measures, and death as secondary outcome measures. Examples of secondary outcome assessments include: the Useful 
Search methods for identification of studies
See the 'Specialised register' section in the Cochrane Stroke Group module.
Electronic searches
We will search the Cochrane Stroke Group Trials Register. In addition, we will search the following electronic bibliographic databases: the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library, latest issue), MEDLINE (1950 to present) (Appendix 1), EMBASE (1980 to present), CINAHL (1982 to present) AMED (1985 to present), PsycINFO (1840 to present), PsycBITE (Psychological Database for Brain impairment Treatment Efficacy), OTseeker, and Dissertation Abstracts. We will consult an experienced medical librarian regarding the search strategies for each database which will include the following areas: stroke, automobile driving, and a trials filter. There will be no language restriction and we will obtain translations for potentially relevant trials published in languages other than English.
Searching other resources
To identify further published, unpublished, and ongoing trials, we will:
1 
Data collection and analysis
Selection of studies
Two review authors (SG and IG or HD) will review the titles identified from the database searches. These same two review authors will assess the trials based on the four inclusion criteria (types of studies, participants, interventions, and outcome measures). The first study selection will result in the categories of included, excluded, or unsure. We will obtain the full text of those studies in the categories of included and unsure, and two review authors (SG and IG or HD) will independently complete the second study selection to make a final decision on each trial's inclusion or exclusion. A third review author (MC) will moderate any disagreements.
Data extraction and management
Two review authors (IG and SG or HD) will independently record information using a pre-designed data extraction form. We will use the same criteria as those outlined in the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2008) to evaluate each trial. We will pilot the form on five papers and will make relevant changes to it in response to the findings of the pilot. We will then review the remaining studies using the adjusted extraction form. We will include the following information in the data extraction form:
1. citation details of the study; 2. the trial setting (e.g. hospital, community, outpatients); 3. inclusion and exclusion criteria; 4. participant details: descriptive characteristics including age, sex, location of stroke, type of stroke, time since onset of stroke, functional abilities of sample, years of driving experience, driving exposure prior to stroke, sample size and number of drop outs;
5. methodological quality: according to The Cochrane Collaboration's tool for assessing risk (Appendix 2); 6. interventions: description of the intervention, duration and dosage, comparison intervention; 7. outcome measures: primary and secondary outcome measures and when they were administered (i.e. pre-training, post-training and follow up), adverse events. We will contact study authors for clarification when necessary. A third review author (MC) will resolve disagreements.
Assessment of risk of bias in included studies
Two review authors will independently use The Cochrane Collaboration's tool for assessing risk of bias to assess the methodological quality of studies included in the review (Appendix 2). The tool includes assessment of randomisation (sequence generation and allocation concealment), blinding, completeness of outcome data, selection of outcomes reported, and other sources of bias including intention-to-treat analysis.
Measures of treatment effect
We will classify outcome measures in terms of the area they assess, for example on-road ability, visual attention, reaction time, visual scanning, executive reasoning ability and tests of visual perception. Two independent review authors will be involved in classifying outcome measures.
Unit of analysis issues
The unit of randomisation in these trials is the individual patient.
Dealing with missing data
We will perform intention-to-treat analysis if possible to include all patients randomised. Where drop-outs have been clearly identified for an outcome assessment, we will use the actual denominator of the patients contributing data. We will contact study authors to obtain any missing data.
Assessment of heterogeneity
We will pool all results of the trials to present an overall estimate of the treatment effect using a fixed-effect model. We will assess heterogeneity by the visual inspection of the forest plot (analysis) combined with the I 2 statistic (Higgins 2003). We will perform subgroup analyses (for example, different stroke severity, varying treatment dosage, time since stroke that intervention is commenced), and the impact on heterogeneity described to see if homogenous results can be generated. Alternatively, we will use a random-effects model.
Assessment of reporting biases
We will assess publication bias by preparing a funnel plot if sufficient data are available. We will investigate selective outcome reporting through the comparison of the methods sections of papers with the results reported.
Data synthesis
For continuous data, since trials often use different rating scales to assess the same outcome, we will calculate two types of estimates for measure of treatment difference. We will use the mean difference (MD) when the same test is used in the pooled trials, and the standardised mean difference (SMD) when different tests are used. In both cases, we will calculate the corresponding 95% confidence interval (CI). We will calculate relative risks with 95% CI for dichotomous outcomes.
Subgroup analysis and investigation of heterogeneity
We will perform subgroup analyses to determine whether outcomes vary according to the type and severity of stroke, time since onset of stroke, and dosage of intervention.
Sensitivity analysis
We will perform sensitivity analyses to examine the impact of risk of bias in included studies using the Risk of bias assessment tool (Appendix 2).
